[1] Primary productivity in the sunlit surface layers of tropical oceans is mostly limited by the supply of reactive nitrogen (N r ) through upwelling, N 2 fixation by diazotrophs, riverine flux and atmospheric deposition. The relative importance of these processes varies from region to region. Using recent data on the nitrogen content of aerosols over the ocean and marine new production in parts of the northern Indian Ocean for the period 1994-2006 CE, a quantitative assessment of the contribution of atmospheric deposition to new production in the two biogeochemically different basins of the northern Indian Ocean, viz., the Arabian Sea and the Bay of Bengal, is presented. By suitably converting the measured concentrations of aerosol nitrogen into fluxes and comparing them with 15 N tracer-based direct new and primary production measurements, it is inferred that the contribution of atmospheric deposition to new production in the northern Indian Ocean could at best be $3%. Our estimate of $1.39 Tg N year À1 of N r flux into the northern Indian Ocean through aerosols is a step toward significantly reducing the uncertainty in the global nitrogen budget.
Introduction
[2] Marine primary production (rate of carbon fixation, measured in mg C m À2 day À1 ) is one of the major sinks of atmospheric carbon dioxide, thus an important regulator of the Earth's climate [Sabine et al., 2004] . The rate of transfer of fixed carbon from the sunlit layers of the ocean (i.e., the top $100 m) to the deeper layers is termed export production. This is believed to be approximately equal to the 'new production', i.e., the fraction of primary production sustained by the input of new nutrients into the photic zone, over annual time scales [Eppley and Peterson, 1979] . The availability of nutrients, especially reactive nitrogen (N r ), is known to limit the biological productivity in the surface ocean in many regions [Broecker, 1974] . As nitrogen is an essential nutrient for the growth of marine biota, we focus here on understanding the role of atmospheric deposition of nitrogen in affecting marine productivity. Regionally atmospheric deposition may have significant impacts on marine biogeochemistry and could support up to $30% of the new production [Spokes et al., 2000] : on the other hand, atmospheric Si and P inputs may have only minimal impacts on regional new production as these inputs are usually smaller than the upward flux from below the sunlit layer [Krishnamurthy et al., 2010] .
[3] Nitrogen enters the surface ocean through a number of processes; e.g., N 2 fixation, upwelling/eddy diffusion, fertilizer use on land and waste discharge, and atmospheric deposition by aerosols [Galloway et al., 2004] . Molecular nitrogen (N 2 ) is most abundant in the Earth's atmosphere, but it can only be utilized by a specific group of marine microorganisms (diazotrophs such as Trichodesmium). Most other organisms assimilate oxidized and reduced forms of nitrogen, i.e., reactive nitrogen (e.g., NO 3 À , NH 4 + ) [e.g., Gandhi et al., 2011a] . Upwelling is an important process through which new nitrogen is introduced to the surface, but this occurs seasonally in specific regions of the ocean, e.g., in the western Arabian Sea during summer [Ryther et al., 1966] . Nitrogen inputs from fertilizer use on land and waste discharge are mostly limited to the coastal region [Seitzinger et al., 2006] .
[4] Nitrogen is lost from the ocean through denitrification and anaerobic ammonium oxidation (anammox) to the atmosphere, and burial of organic matter in the sediments [e.g., Kuypers et al., 2003] . Recently, an imbalance between the nitrogen loss and gain rates has been observed that suggests nitrogen gain could have been underestimated; other less well-studied or currently unknown processes may exist and fix substantial amounts of N 2 [Codispoti, 2007] . This 1 Physical Research Laboratory, Ahmedabad, India.
